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???????????????????①
李　实 1 , 叶　强 1, 2 , 李一军 1 , RobLaw2
(1.??????????? , ??? 150001;2.?????? , ???? 100085)
??:随着互联网的广泛应用 ,在 Blog、BBS、Wiki等网络站点中出现了大量的针对商品或服
务的客户评论 ,这些客户评论中所包含的丰富信息 ,对企业管理具有重要的价值.通过数据挖
掘算法对客户针对某一产品的大量评论进行分析 ,可以挖掘出这些产品的主要特征 ,并有望进
一步发现客户对这些特征的意见和态度.在英文世界中已经有学者开始对这一研究进行探索 ,
然而由于语言结构等方面的差异 ,英文的研究成果尚无法直接应用于中文客户评论的挖掘中.
本研究针对中文的特点 ,提出了面向中文的客户评论挖掘方法.该方法基于改进关联规则算法
实现了针对中文产品评论的产品特征信息挖掘.本研究采用通过互联网获得的针对手机 、数码
相机 、书籍等 5种产品的评论语料 ,对该方法进行了数据实验 ,实验结果初步验证了该方法有
效性.
???:用户评论;产品特征;关联规则;数据挖掘
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???????????????????.
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????????????? ,???????
?????????? ,??????????
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?????????????? ,??????
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????????????????:
(1)??????????????.??
Rosenzweig[ 11]???? ,??????????
??????;??????????????
???????????———????????
???[ 12] .
(2)???????.?? ,???????
????? ,???????????????
??;
(3)??????????.??????
?? ,???????????? ,??????
????????????.
?????????????????? ,
????????????????????
?.???????????????????
?????????? ,??????????
????????????? ,???????
?? ,??????????????????
?????????.?????? ,?????
?????????????????????
??????????????.
1　??????
???????????????????
????????????? 、????? CRM
???????????? [ 13] .???????
??? ,?????????????????
?????????.??????????? ,
?? Popescu[ 4]?????????????:
1)????????;2)??????????
?????;3)???????????;4)?
???????????.?????????
???? [ 6] ,???????? [ 14]??????
?????[ 4, 5, 9]?.
1.1　??????????
???????????????????
????? ,????????? ,??????
??????(thepolarityofthereview),???
???????[ 6] .????????????
?? ,??????????????????
?????.
???????? ,??????????
?????(semanticorientation)?? [ 15] .???
?????????????????????
???????????.?? Pang[ 16]????
?????????????????????
? ,????? 87.5%,??????????
????????? ,??????????.
Sanjiv[ 17]??? yahoo???????????
????? ,???????????????
?.Beineke[ 18]??????????????
?? ,???????????????.Fei[ 19]
????????? ,?? yahoo??????
?????????.
???????????????????
????? ,???????????????
????? ,???????????????
????????????????? ,???
???? ,????????????????
??????????????.?? ,????
?????????????????????
????????????.Turney[ 6]????
??? PMI-IR??????????? ,???
?????(PMI)???????(IR)??? ,
???????????????????? ,
???????? , ???????????
84%,????????? 66%.??????
????????????????????
?.2003 ? , Dave[ 20] ??? ??? ???
(Amazon)? C-Net????????????
????? ,???????????.Zhou[ 15]
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?????????????????????
?????????????????????
? ,???????????????????
??.??????????????????
????????.???? ,????????
??????????????(wordnet)[ 21]?
???????????? ,????????
???[ 22] .Liu[ 5]??????????? ,??
?????????????????????
??????????.
?????????? ,????????
???????????? ,????????
?????????.?? ,?????????
????????????? ,? PMI-IR???
?? ,????????????????? ,?
????????? www.Google.com? www.
Baidu.com??? API???????? ,??
? 、?? 、???????????????? ,
???????????????? ,????
???????????????? [ 23 ～ 26] .?
? , Yao[ 27]????????????????
??????????? ,?????????
?????????.
1.2　????????????
??????????????????
? ,????????????? ,??????
??????????????????.
Wiebe?[ 14]??????????????? ,
??????(?? 、??? 、??? 、????
???)、??????????? ,?????
????????? 72.17%.Rilof? [ 28] ??
boot-strapping??????? 1052?????
? ,???????????? ,???????
?????????????? 77%,????
64%;?????????????(????
????????)???????? ,???
?????????????????????
81%? 77%.Rilof? Wiebe[ 29]???????
????????????????????
?.???????????????? ,???
????????????? ,???????
??????????(???? 91.5%,??
?? 31.9%)???? ,??????????
???????? ,????????????
????????.????????????
???????????????? ,????
??????????????? 90.2%?
40.1%.Yu? Hatzivassiloglou[ 30] ??????
? 、????????????????? 3?
???????????????.?? ,???
????????????????? 、2-gram、
3-gram??? 、?????????? 、????
???????????? ,????????
???????? 80% ～ 90%,???????
???????? 50%??.????????
?????????? ,??????????
?????(2-POS)??????????? ,
???????????????????
?? [ 31] .
1.3　??????????????
???????????????????
?????????????????????
?????? [ 5] ,?????????????
????????????? ,???????
???????.?????????????
????????????.Hu[ 5]? Liu?[ 32]?
?????????????????????
???? ,??????????? ,?????
???????? ,??????? 80%,??
????? 72%,?????????????
???? ,????????????????
??.??????????????????
??? ,?? Kobayashi[ 33]?????????
?????????????? ,??????
?????;Popescu?[ 4]??? Etzioni???
konwital?? ,???????(PMI),????
????? ,???????? ,???? Hu?
???(????? 22% ),????????
??(????? 3%).?? , Liu[ 8]?????
?????????????? ,?? Liu??
????????????????????;
??? Popescu???????? ,?????
??????????????? (supervised
training),???????????? ,????
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?????????? ,??????????
???????????????????? ,
???????????????.
?? ,?????????????? ,
Hu[ 5]? Liu[ 9]???????????????
???:
? 1? ,????;
? 2? ,??????????????
(transactionfile);
? 3? ,???????????????
???????????;
? 4? ,?????????????.??
????:?? f?????? ,?? f?? n??
? ,?????? s?? f,??? f??????
s?????:w1 , w2 , …, wn.?? s??????
????(wi? wi+1)?????? 3??? ,?
??? f? s?????.?? f???????
??? m???? ,????? 2??????
?? ,???? f??????????.???
???????????????;
? 5? ,?????????????? ,?
????????????????.????
?????:?? ftr??????(p-support)?
?? ftr、??????? ftr?????????
????.? Hu?????????????
???? 3, ???????????????
??? 3,??????????????;
? 6? , ??????????????
??.
???????????????????
?????.???????????????
???? ,??????????? ,?????
?????????????????????
??? ,???????????:
(1)?????????????????
???;
(2)????????????? ,???
???????? ,????????????
??????????? ,?????????;
(3)?????????????????
?????? ,??????????????
??? , ????????????????
??;
(4)???????? , ????????
?.????????? +?????????
?? ,????????? ,????????;
(5)???????? ,?????.???
???????????????? ,????
???????????????????.
????? Hu????????????
???????? ,????????????
???? ,????????? ,???????
?????????????????? , ??
??????????????.
2　??????????????
??
2.1　??????
???????????????????
???? ,??? 8?????.
?? 1　?????????.
???????????????????
?????? ICTCLAS(instituteofcomputing
technology, Chinese lexicalanalysissystem)
(http://mtgroup.ict.ac.cn/),????????
???.
?? 2　?????????????
??.
???? ICTCLAS??.????????
?????????????? ,?????:?
?????? ,???;???????????
??? ,???????????????? ,?
??? ,????.????????? ,???
???.
???????????????????
????? ,???????? ,???????
?????????????????(???
??????? , ???? 、????),???
???????????????.?????
???? ,?????????????? ,??
?????? [ 34] ???:??????????
????? ,??????? 、????????
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????? 、????????????? 、??
????? 、???? 、?? 、??? ,?????
?????????????? 60.8% (?
Chinesetreebank???).??? ,??????
? 、?????????????????(?
???????????????? ,????
???),?????? ,??????????
?????:
(1)?????????????????
?(?????????? 、???? ,????
?????????????);
(2)???????????? “? ”??
????.
???????????????????
??????????? ,?? 1?? ,????
?????????? 、???? ,??????
????????????????????.
?????????????? ,??????
???????????.
? 1　????????????
Table1ExtractingpaternsofChinesebasicnounphrase
?? ? 1?? ? 2?? ? 3??
1 ?? ?? ????
2 ?? ?? ??
3 ?? ?? “? ” ??
　　?? 3　???????????????
???????(transactionfile).
?????????????????? ,
????????????????.????
????????? ,???????????
??????.?????????????? ,
?????????????????????
(item)???????? ,?????????
(frequentitemset)??????.
?? 4　?????? Apriori??????
???????????? I0.
???????????????:???
???????? ,????????????
???????????(minsupportcount)?
?;??????????????.?????
??????????????? ,?????
??????????? , ????????
?[ 35] .?? Apriori????????????
??????????????????? I0 ,
????????? 1%(?????????
?);3??????????????????
??? ,?????????????????
????? ,??????????? ,??? 3
???????[ 5] .
?? 5　???????? I0??????
?? ,??????? I1.
?????????? ,????????
??????.
?? 1　?????? ,?? f?????
? ,?? f?? n???(?????),????
?? s?? f,??? f???(?????)??
? s?????:w1 , w2 , … , wn.?? s????
??????(?????)wi? wi+1????
?? 3??(????????),???? f? s
?????.
???????:
“这款手机功能非常强大.”
“摄像功能已经成为重要的手机功能之一.”
“作为一款女士手机 ,外观是非常重要的 ,而
一些商务功能则不是必须的.”
?? “???? ”?????? , “?? ”?
“?? ”???????????????? ,?
????????.?????????? ,??
? “????”????????????.
?????? ,????????? 、2 -?
? 3-???? f,?? f?????????? m
???? ,????? 2???????? ,??
?? f???????????? ,?????
??? I1?.
?? 6　???????? I1??????
??????? ,??????? I2.
???????????? ,??????
?????????:
?? 2　???????????????
? ftr??????(p-support)??? ftr???
????? ftr?????????????
??.
?? “?? ”????? , ?????? 10
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? , “?????”, “???? ”????? ,??
???????? 3? 4 ,? “?? ”?????
?? 3.
????????????? 3,????
??? p-support<3,???????????
????????.???????????
?????????? ,?????????
? I2.
?? 7　???????????????
????? ,? I2???????? I3.
???????????????????
???????????????????:
1)?????????????????
??? ,? 1???????????????
? “N70”.
2)???????.??????????
??????????? “??? ”, “???? ”
???.
3)??????????.??:“?? ” ,
“?? ”.
4)?????????.?? “?? ”, “?
?”.
?? 8　? I3??????????? ,?
??????? n????(n≤ 3),?????
?????? I.
???? ,??????????? ,???
???????.?????????????
????????? ,???????????
?????.??????????? ,?? 5?
?? ,????????????? 139? ,??
?????????????????????
?.?????????????????? ,?
? “? ”, “? ”????????????.??
????????????????????
??.
2.2　?????????
???????????????? , ??
? Hu[ 9] ?????????????????
?????????.???????????
?? ,????????????????.??
?????:???????????????
????????? ,????????? ,??
???????????? ,????????
?????????????????????
??????????????.??????
????????????????.????
?????????????????????
???????? , ?????????.??
????????????????? , ??
?????????? , ?????????
???????????????????
??.
?????????????????? ,
?????????????????????
???????.?????????????
??????????(??????????
?)??????? ,???????.????
?????????????????????
????? ,???????;????????
?????????????????? , ??
????.????????????????
????????????????????
? ,????.???????????????
?????.
3　????
3.1　????
????? 5?????????????
??????? , ? 5??????????
(NokiaN70), ?????? (CannonA710,
Cannon850),?? MP3???(?? E3)???
??(《??????》).???? , ?????
MP3??????? it168 ???? (htp:
//www.it168.com), ??????????
(http://www.joyo.com.cn).???????
100??? ,???????????? ,???
?????????????????????
??????.??????????????
????? ,???????????? 100?
????????????.????? ,??
(NokiaN70)????????? 2??.
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? 2　??(NokiaN70)?????????
Table2Themanualfeaturesofmobilephone(NokiaN70)
???? ???????? ????????
??
(NokiaN70)
??,?? ,??,?? ,??,?? ,?? ,?? ,??? ,??,??,?? ,?? , mp3,??? ,??,???
?,??,?? ,??,??,??,??,??? ,??,???? ,?? ,?? ,?? ,??,???,??,??
??,?? ,??? ,??? ,??? ,??? ,??,??,???? ,??,???? ,??
45
3.2　??????
??????????? JAVA?????
???.??????????? ,??????
????????????????????:
???(recal),???(precision).?????
?????????????????????
????? ,?????????? ,?????
? 2????(contingencytable).
??????????? 3??.????
????????????????? ,???
???????????????????
??:
???(precision)= AA+B
???(recal)= AA+C
? 3　??????????
Table3Thecontingencytableforperformanceofexperiment
??????? ????????
?????????????? A B
???????????????? C D
3.3　????
?? 5????????(?? 4??),?
???? 77.8%,????? 63.6%,????
?????????????.?? 4????
??????????? ,?????????
???.????????????? ,????
?????????????????????
??.
? 4　????
Table4Theexperimentalresults
???? ???????
?????????
???
???????
???? ???
??(NokiaN70) 45 56.4% 63.3% 68.9%
????(CannonA710) 41 50.8% 61.1% 80.5%
????(Cannon850) 38 44.6% 64.1% 65.8%
Mp3???(?? E3) 34 52.8% 66.7% 82.4%
??(《????? 》) 24 51.2% 62.9% 91.7%
??? 36 51.2% 63.6% 77.8%
3.4　???????
????????????? , Hu????
???????? ,????????????
? ,?????????????????? ,?
??????? Hu??????????? ,
???????????? ,????????
(??????????? Hu???????
????),???????????????.
??????????????? ,???
?? Hu?????????????????
?????? ,???????? Hu????
??????????????? T?? ,??
?????????? 50%?????.???
?????????????????????
????? ,????????? NokiaN70?
????;Hu???????????????
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? [ 9]???;???????? 100?.???
?? 5、? 6?? 7.
???????????? ,??????
??? ,?????????????(?? 5?
?),?????????? 0.01????? ,?
????????? ,??????.?????
???????????(?? 6??),???
???????? ,? 51.2%??? 63.8%,?
Hu?????????? (?????? 0.01
??????).
?????????(? 6?? 7)???
? ,??? Hu??????????????
0.05????? , 0.01?????? ,????
???? ,????????????????
?????????????????????
???? ,??????????????.
? 5　?????????(?????????)
Table5T-testresultsofprecision(withfeaturesofsingleChinesecharacter)
???? Hu? Liu?????? ?????? ??? P?
????? 0.5
??? P?
?? 0.718 0.564 53 0.014 1＊ 0.346 9
???? 1 0.71 0.508 63 0.000 6＊＊ 0.897 8
???? 2 0.71 0.446 54 0.000 0＊＊ 0.422 7
MP3??? 0.692 0.528 51 0.012 6＊ 0.685 0
??? 0.708 0.512 227 0.000 0＊＊ 0.717 7
　　　?:＊＊ , ＊??????? 0.01? 0.05????? ,??＊?????.
? 6　?????????(????????)
Table6T-testresultsofprecision(withoutfeaturesofsingleChinesecharacter)
???? Hu? Liu??????
?????
?? ??? P?
????? 0.5?
?? P?
?? 0.718 0.633 47 0.192 6 0.068 9
???? 1 0.71 0.611 52 0.115 0 0.108 7
???? 2 0.71 0.641 37 0.348 3 0.086 5
MP3??? 0.692 0.667 40 0.727 4 0.036 4＊
??? 0.708 0.638 182 0.038 2＊ 0.000 2＊＊
　　　?:＊＊ , ＊??????? 0.01? 0.05????? ,??＊?????.
? 7　?????????
Table7T-testresultsofrecal
???? M.Hu? B.Liu??????
????
??? ??? P?
????? 0.5?
?? P?
?? 0.761 0.689 43 0.263 5 0.015 0＊
???? 1 0.792 0.805 39 0.838 6 0.000 4＊＊
???? 2 0.792 0.658 36 0.049 3＊ 0.059 2
MP3??? 0.818 0.824 32 0.371 2 0.000 7＊＊
??? 0.791 0.744 156 0.148 2 0.000 0＊＊
　　　?:＊＊ , ＊??????? 0.01? 0.05????? ,??＊?????.
4　????
????????? ,?????????
?????? ,??????????????
???????????????????.?
?????????????????????
? ,???????????:
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(1)??????????? ?????
??????????? ,?????????
?????? ,??????????????
?????.
(2)??????????? ?????
?????????????? ,??????
?????????.?? “????”????
??????? ,?????????????
“?? /?? ,?? /?? ”,?????????
???? ,?????????????.???
?????????????? ,??????
??????????.
(3)?????????????????
??? ?????????????????
?????????.???????????
????????:?????? ,??????
??????????????????? ,?
????;???????? ,????????
?? ,?? “?????? ”,????????
??.????????????????.??
?????????????????? ,??
???????????????? ,????
?????????????????????
??????????????????.
(4)?????????????????
?????????? ??????(genrethe-
ory),????????????? [ 12] ,???
? 3???????????????? ,??
????? ,??????? ,????????
?????.???????? ,???????
??????????? ,?? “???!!!!” ,
?????????????????.
5　?　?
???????????????????
????? ,???????????????
????????????? ,???????
??????????????.??????
??????????????????? ,?
?????????????????? ,??
?????????????????????
??.
?????????????????? ,
?????????????????????
? ,???????????? ,???????
????????????? ,???????
?????????????????????
??? ,?????????????????
???????????? ,????????
???????????????????.?
????? ,?????????? 77.8%,?
????? 63.6%,????????????
????????????? ,???????
???.?????? ,???????????
??????????????????.
???????????????????
??? ,?????????????????
??????? ,?????????.?? ,?
????????? ,???????? ,???
?????????????????????
??? ,??????????.
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MiningfeaturesofproductsfromChinesecustomeronlinereviews
LIShi1 , YEQiang1, 2 , LIYi-jun1 , LAWRob2
1.SchoolofManagement, HarbinInstituteofTechnology, Harbin150001, China;
2.HongKongPolytechnicUniversity, HungKom, Kowloon, HongKong, China
Abstract:Nowadays, moreandmorecustomersreadonlinereviewsonproductsbeforemakingthedecisionof
purchase.Itisalsoacommonpracticeformerchantsandmanufacturerstogetusefulfeedbackfromreviews
writenbytheircustomersonproductsandasociatedservices.Therefore, miningfeaturesofproductsfrom
onlinereviewshasemergedtobeanimportantresearchtopic.However, mostpresentstudiesfocusedmainly
onEnglishreviews.AsChinabecomesapotentiale-commercemarketintheworld, Chinesehavealready
beentobecomeoneofthemostimportantgroupofcustomers.ThenumbersofChineseonlinereviewsin-
creasedgreatlyinrecentyears.ItmakesthestudyoffeaturesretrievedfromChinesereviewsimperativelyim-
portant.ThetechniquesusedforEnglishreviewscanhardlybeapplieddirectlytoChinesereviewsduetothe
diferencesincharacteristicsbetweenthesetwolanguages.Associationrulebasedmethodsforproducts' fea-
tureretrievingtoEnglishreviewsweremodifiedandimprovedtofitChinesereviewsinthisstudy.Experiments
demonstratethevalidityofthisnewmethod.
Keywords:customerreviews;productfeatures;associationrule;datamining
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